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DETAILED ACTION 
Response to Amendment 

1 . Receipt is acknowledged of applicant's amendment filed 07/21/2008. Claims 1 - 

2, 4-16 are pending and an action on the merits is as follows. 

2. Applicant's amendments with respect to claim 1 and newly added claims 8-16 
have been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1 -7 and 1 6 rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Specifically in claim 1 , applicant claims a first hole 
transport layer and a first blocking layer and "a layer structure comprising at least one 
further hole transport layer and at least one further hole blocking layer arranged 
between the first hole transport layer and the anode", then in claim 2 the applicant 
claims "a second hole blocking layer". It is unclear as to how many hole blocking layers 
the applicant is trying to claim. For purposes of examination, examiner will assume 
applicant is claiming a first hole blocking layer between the hole transport layer and the 
light-emitting layer, and a second blocking layer as recited in claim 2, with no other 
blocking layers present. Office action on merits follows. 
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5. Claims 11-12 recites the limitation "a first distance and third distance" (claim 1 1 ) 
and "a third distance and second distance" (claim 13). There is insufficient antecedent 
basis for this limitation in the claim. 

6. Regarding claims 1 5-16, the phrase "approximately equivalent" renders the claim 
indefinite because it is unclear whether the limitation(s) following the phrase are part of 
the claimed invention. See MPEP § 2173.05(d). For purposes of examination, 
Examiner has take the prior art reference to meet this limitation. Office action on merits 
follows. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 8-9 and 14-15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Thompson et al. (US 2003/0068528 A1). 

Regarding claim 8, Thompson et al. (Thompson, hereafter teaches) a light-emitting 
device comprising: an electroluminescent layer (ETL) for emitting light when excited; 
a hole transport layer (HTL) for facilitating injection of holes into the electroluminescent 
layer; (Paragraph 13 and 34) a hole blocking layer (EBL), located between the 
electroluminescent layer and the hole transport layer, for preventing injection of holes 
into the electroluminescent layer, wherein a first highest occupied molecular orbital 
(HOMO) energy level of the hole blocking layer is lower than a second HOMO energy 
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level of the hole transport layer (Paragraph 82) (Examiner note: prior art teaches a 
HTULEL layer in which the dopant is the transport layer, prior art teaches the HOMO 
energy level being lower than this dopant, thus satisfying this claim) 
Regarding claim 9, Thompson teaches wherein the first HOMO energy level of the 
hole blocking layer is lower than a third HOMO energy level of the electroluminescent 
layer (Paragraph 27, lines 1-10). 

Regarding claim 14, Thompson teaches wherein the hole blocking layer has a 
thickness of less than or equal to 10 nm (Paragraph 80, lines 9-13) {Examiner note: 
prior art reference teaches this layer to be between 50-1000 angstroms= 5-100nm) 
Regarding claim 15, this claim is drawn to a method of operating and does not provide 
any particular structural limitations; therefore this claim is not considered germane to the 
applicant's invention as currently claimed) 



Claim Rejections - 35 USC § 102 and 103 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 



(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claims 1-2, 4-7 and 16 are rejected under 35 U.S.C. 102(e) as anticipated by or, 
in the alternative, under 35 U.S.C. 103(a) as obvious over Wu et al. (US 2005/0040392 
A1). 

Regarding claim 1, Wu et al. teaches (Figure 6A -6D) light-emitting device(2), 
comprising at least a substrate (Paragraph 53, lines 1-5), an anode (10), a first hole 
transport layer (635), a light-emitting layer (639) and a cathode (14), wherein a first hole 
blocking layer (637) is arranged between the first hole transport layer (635) and the 
light-emitting layer (639); a layer structure consisting of at least one further hole 
blocking layer (633) and one further hole transport layer (631) is arranged between the 
first hole transport layer (635) and the anode (10) 

Regarding claim 2, Wu et al. teaches wherein a second hole blocking layer (613) is 
arranged between the cathode (14) and the light-emitting layer (61 1). 
Regarding claim 4, Wu et al. teaches (Figure 6c) that the further hole blocking layers 
(633,637) and hole transport layers (631,635) are arranged in an alternating manner. 
Regarding claim 5, Wu et al. teaches wherein the oxidation potential of the material of 
a hole blocking layer (135) is higher than the oxidation potential of an adjoining hole 
transport layer (1 31 , TATE). (Examiner note the material disclosed by prior art is BCP 
which is a material that the applicant also uses as well as the TATE, as such examiner 
takes the position that this requirement is therefore satisfied) 
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Regarding claim 6, Wu et al. teaches wherein the material of a hole blocking layer is 
selected from the group consisting of 2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline 
(Bathocuproin, BCP), 3-(4-biphenylyl)-4-phenyl-5-tert-butylphenyl-1 ,2,4-triazole (TAZ), 
2-(4-biphenyl)-5-(p-tert-butylphenyl)-1 ,3,4-oxadiazole (tBu-PBD), 2-(4-biphenylyl)-5-(4- 
tert-butyl phenyl )- 1 ,2,4-oxadiazole (PBD), 1 ,3,5-tris-(1 -phenyl-1 H-benzimidazol-2- 
yl)benzene (TBPI) and oligophenyls with perfluorinated side chains (Figure 7, BCP). 
(Examiner note the material disclosed by prior art is BCP which is a material that the 
applicant also uses as well as the TATE, as such examiner takes the position that this 
requirement is therefore satisfied) 

Regarding claim 7, Wu et al. teaches (Figure 6a) wherein an electron transport layer 
(619) is arranged between cathode (14) and light-emitting layer (615). 
Regarding claim 16, this claim is drawn to a method of operating and does not provide 
any particular structural limitations; therefore this claim is not considered germane to the 
applicant's invention as currently claimed) 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 3. Claims 1 0-1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Thompson et al. (US 2003/0068528 A1 ). 
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Regarding claims 10-11, Thomspson teaches the materials as disclosed in the 
applicant's specification (Page 4, lines 1-6 and 20-24, Page 5, lines 20-25). Thompson 
discloses Irppy (light-emitting material) (Paragraph 88), BCP(HBL material) (Paragraph 
90) and PDOT (HTL) (Paragraph 90). Thompson further teaches the relationships of 
the HOMO and LUMO characteristics (Paragraphs 80 and 81 and 88, 90) of the these 
three layers along with the relationship of between these different layers in order to 
provide a device that is stable towards oxidation, has increased life span and improved 
overall efficiency (Paragraph 11, lines 1-6 and Paragraph 12). 

Therefore one of ordinary skill in the art at the time of the invention could modify 
the light emitting device of Thompson wherein a first distance between the highest 
occupied molecular orbital (HOMO) and the lowest occupied molecular orbital (LUMO) 
of the hole blocking layer is greater than a second distance between the HOMO and the 
LUMO of the electroluminescent layer and a third distance between the HOMO and the 
LUMO of the hole transport layer is greater than the second distance between the 
HOMO and the LUMO of the electroluminescent layer in order to provide a device that 
is stable towards oxidation, has increased life span and improved overall efficiency as 
taught by Thompson. 

Regarding claim 12, Thompson teaches wherein the hole transport layer comprises a 
material having a low ionization potential with a low electron affinity (Paragraph 76) 
(Examiner note the material disclosed by prior art in cited paragraph is a material that 
the applicant also discusses in pages 4-5 of the specification, as such examiner 
believes this requirement is therefore satisfied 
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14. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thompson et al. (US 2003/0068528 A1) in view of Forrest et al. (US 6,451,415 B1) 

Thompson teaches the light -emitting device set forth above (see rejection claim 
8). Thompson is silent regarding at least one second hole transport layer and at least 
one second hole blocking layer, located between the hole blocking layer and the 
electroluminescent layer, wherein the at least one second hole transport layer and the 
at least one second hole blocking layer are arranged in an alternating manner. 

In the same field of endeavor of light-emitting devices, Forrest et al. teaches 
(Figure 2D) wherein plurality of hole transport layers (2D02) and a plurality of hole 
blocking layers (2D03) are arranged in an alternating manner in order to provide a 
device with improved internal and external quantum efficiencies (Column 6, lines 64- 
67). 

Therefore one of ordinary skill in the art at the time of the invention could modify 
the light emitting device of Thompson at least one second hole transport layer and at 
least one second hole blocking layer, located between the hole blocking layer and the 
electroluminescent layer, wherein the at least one second hole transport layer and the 
at least one second hole blocking layer are arranged in an alternating manner in order 
to provide a device with improved internal and external quantum efficiencies as taught 
by Forrest et al. 

Response to Arguments 

15. Applicant's arguments with respect to claims 1 and 8-16 have been considered 
but are moot in view of the new ground(s) of rejection. 
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Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 2003/0198831 A1 discloses blocking and transporting layers 
arranged in alternating manner. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TRACIE Y. GREEN whose telephone number is 
(571)270-3104. The examiner can normally be reached on Monday-Thursday, 7:30 am 
- 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571/272-2457. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



/Trade Y Green/ 
Examiner, Art Unit 2879 

/Sikha Roy/ 

Primary Examiner, Art Unit 2879 



